Glycopyrrolate is shown to reduce the incidence of large volumes (more than 40 ml) of postoperative gastric contents, but not the pH, after major abdominal operations and reduce the consequent risk of regurgitation. It should be preferred to atropine during these procedures.
Introduction
Inhalation of regurgitated gastric contents is still a major cause of perioperative mortality and death1. Highly acid material increases the lung damage by causing Mendelson's syndrome2, and conventional preoperative preparation does not completely prevent this complication3. The following trial was performed to see if the use of glycopyrrolate rather than atropine during general anaesthesia reduces the volume and acidity of gastric contents after major abdominal surgery. 0141 The Royal Society of Medicine Patients and methods Sixty consecutive adult patients who had major abdominal surgery performed and who were anaesthetized by the author were studied. Patients excluded were those who had known intestinal obstruction, those on whom a gastroenterostomy might be performed and those for whom postoperative assisted ventilation was planned. A further 20 patients who had a transurethral prostatectomy (TUR) performed were studied as 'non-abdominal' controls. The trial was approved by the district ethical committee. Patients were allocated at random to one of two groups relating to the drugs used by means of numbered ampoules.
Metoclopramide 20mg and diazepam 10mg were given orally with a small drink of water. Patients who had their operations on morning lists received the drugs at 07.30 h; those on afternoon lists at 12.30h. This combination has been the standard all-purpose premedication for adults in this hospital for over ten years. Metoclopramide promotes gastric motility4, but it was given to all patients.
General anaesthesia was induced by etomidate 0.2 mg/kg, followed by either atropine 0.6 mg or glycopyrrolate 0.2 mg. Papaveretum 15-20mg was given intramuscularly immediately after onset of unconsciousness. Orotracheal intubation was performed and anaesthesia maintained with nitrous oxide 5.5 litres and oxygen 2.5 litres with halothane 0.5-1%. Enflurane was given instead of halothane if a patient had received halothane within the previous two months or twice within the previous year; this is current hospital policy. Enflurane was given to 3 patients in the glycopyrrolate group and 2 in the atropine group. After closure of the peritoneum residual muscle paralysis was reversed by neostigmine 2.5 mg and either atropine 1.2 mg or glycopyrrolate 0.4 mg from the numbered ampoules.
After induction of general anaesthesia, an Andersen sump nasogastric tube was passed under direct vision. The position of the tip was confirmed by aspiration of gastric contents and auscultation of the left subcostal area during injection down the tube of 5 ml water and 5 cm3 air5. It was further confirmed by radiological screening or manual palpation by the surgeon. A 60 ml bladder syringe was used to aspirate and measure the gastric contents at the end of induction of anaesthesia (first specimen), during the period between the beginning of the operation and the reversal of residual muscle relaxation (second specimen), and for a further 30 minutes (third specimen). When the tube was not being aspirated, free drainage was permitted into a bag and the contents collected for inclusion in the appropriate specimen. The pH of the first and third specimens were measured using a Corning pH electrode.
Parameters recorded included the patient's sex, age, weight, consumption of alcohol and tobacco, the nature of the operation, anaestheticwhether halothane or enfluranepreoperative pulse rate, systolic and diastolic blood pressures, plasma potassium concentration, the time elapsing between premedication and the start of the operation, any current illnesses and medication and the volumes and pH of the gastric aspirates.
Results
Two patients were withdrawn from the trial, both from the glycopyrrolate group: one, scheduled for cholecystectomy, was found to have extensive carcinomatosis causing complete pyloric obstruction, and the other was ventilated after operation at the surgeon's request.
There were no significant differences between the means or incidence of any of the parameters except the means of the volumes, but not of the pH, of the third specimens (Tables 1 and 2 ). The two largest specimens (89 and 102 ml) had pH of 1.4 and 1.5; the others of less than 4. Three of the patients, all from the atropine group, regurgitated gastric contents during the period following reversal of relaxation and recovery of consciousness. This did not occur in patients from the glycopyrrolate group.
The only factor relating to the incidence of these larger volumes of gastric aspirates (Table 1) was that all these patients had operations on the biliary tract or stomach: 19 were in the atropine group and 18 in the glycopyrrolate group. All patients having 1.0 0.5 0.5 1.0 1.0 0.5 * Difference between the series (two-tailed t test) ofthe mean volumes ofthe 1st specimens (t = 0.78, P=0.45), 2nd specimens (t = 0.35, P=0.73) and 3rd specimens (t= 2.08, P=0.045) is significant for the 3rd specimens but not for the 1st and 2nd. The difference between the means ofthe 3rd specimens was caused by 8 patients who had -aspirates of more than 40 ml: 7 were in the atropine group and one in the glycopyrrolate group. This distribution is significant (two-tailed Fisher's exact probability test, P<0.05). Difference between the series (2-tailed t test) ofthe mean pH ofthe lt specimen (t=0.08, P>0.5) and the thirdspecimens (t=0.13, P>0.5) is not significknt. The number of cases included varies because measurements could be made only when sufficient volume was aspirated non-abdominal operations (controls) had such empty stomachs that no measurements could be made from any of the fiist two specimens: the mean votumes of the third specimen from the atropine and glycopyrrolate groups were respectively 6.1 ml and 7.6 ml; mean pH 4.3 and 4.1.
Discussion
The advantages of glycopyrrolate over atropine during general anaesthesia have been review4vd by Mirakhur and Dundee6. It is an efficient antisialogogue, and opposes the cardiac side effects of n.eostigmine as effectively as atropine but causes fewer arrhythmias. Its speed of onset and duration of action match those of neostigmine better than does atropine. This study indicates that most properly prepared patients come to theatre with little residual gastric juice when metoclopramide has been used as a premedicant. Many do not produce further secretions, but a few on whom upper abdominal surgery is being performed do retain or secrete fluid which may be strongly acid and may be regurgitated or vomited.
A difference may be noted between the volume of secretion aspirated from patients having abdominal surgery and that aspirated fropn controls. It was ndt possible to confirm the position ofthe tube in control patients by radiological screening or manual palpation; however, auscultatory tests were performed, and in none ofthe abdominal cases were these found to be unreliable when confirmed by radiological or manual palpation. It seems more likely that metoclopramide is less effective in emptying the stomach when intraabdominal pathology is present, perhaps due to greater vagal tone in these cages.
Of 11 patients who hid' 10-104 ml fluid aspirated from their stomachs' during induction of general anaesthesia, 10 had biliary tract surgery performed. Since in 5 ofthese more than 50 ml were aspirated and this fluid had a pH of 2.0 or less, and 3 regurgitated contents in spite of the use of Andersen sump tubes, we should be reminded of previous suggestions7 that in upper abdominal surgery, at least, prophylactic antacids should be given.
Many surgeons prefer to: operate in the upper abdomen with a nasogastric tbe' in place,-if "only to aspirate air swallowed before or during induction of general anaesthesia arid by so 'doing reduce 'the volume of the stomach. Many prefer the tube to be kept in place with continuous or intermittent aspiration utitil bowel activity has returned, especially after cholecystectomy. Small bowel activity can return qu'ickly after surgery on the biliary tract but gastric motility may return more slowly. The use' of glycopyrrolate will not make the peroperative use of these'tubes unrtecessary, but'may help to reduce the need for them after surgery.
